Lanthanum suppresses osteoblastic differentiation via pertussis toxin-sensitive G protein signaling in rat vascular smooth muscle cells.
A major cellular event in vascular calcification is the phenotypic transformation of vascular smooth muscle cells (VSMCs) into osteoblast-like cells. After demonstrating that lanthanum chloride (LaCl(3)) suppresses hydrogen peroxide-enhanced calcification in rat calcifying vascular cells (CVCs), here we report its effect on the osteoblastic differentiation of rat VSMCs, a process leading to the formation of CVCs. Cells were isolated from aortic media of male SD rats, and passages between three and eight were cultured in Dulbeccol's Modified Eagle's Medium (DMEM) containing 10% fetal bovine serum (FBS) and 10 mM beta-glycerophosphate (beta-GP) in the presence or absence of LaCl(3). Exposure of cells to LaCl(3) suppressed the beta-GP-induced elevations in calcium deposition, alkaline phosphatase (ALP) activity, and Cbfa1/Runx2 expression, as well as the concomitant loss of SM alpha-actin. Furthermore, LaCl(3) activated the phosphorylation of extracellular signal-regulated kinase (ERK) and c-Jun N-terminal kinase (JNK), and the blockage of either pathway with a specific inhibitor abolished the effects of LaCl(3). In addition, pretreatment of the cells with pertussis toxin (PTx), an inhibitor of G protein-mediated signaling pathway, repealed all the changes induced by LaCl(3). These findings demonstrate that LaCl(3) suppresses the beta-GP-induced osteoblastic differentiation and calcification in rat VSMCs, and its effect is mediated by the activation of both ERK and JNK MAPK pathways via PTx-sensitive G proteins.